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CHUDACHK, 2.; SPINKA, J. 


Comparative results in’ intravenous cholangiography with biligrafin & in ee 
_ peroperative cholangiography, Cesk. rentg. 12 no,3:176=178 Sept 58. oe 


1, Ustredni rtg oddeleni Statni fakultni nemocnice v Pleni, prednosta 
prim. MUDr. A. Cipera II. chirurgicla klinika fakulty veeobd. lekarstvi 
v Plani, prednosta doc, dr. J, Spinka, %, Ch., Plzen, Marxova 13. 
’ (CHOLANGIOGRAPHY 
contrast medium, sodium iodipamide in intravenous & per- 
operative cholangiography comparison (Cz )) ae 
(IODIPAMITS: a emt, & 
-.sodium iodipamide.in intravenous & peroperative cholangiogra- 


phy, comparison (Cs)) 
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CHUDACEK, Zdenek (Plzen, Dobrovskeho 11, ) 
een erences ie Tc ; - 
Experiences with intravenous cholangiography with biligraffin. Cas. 
lek. cesk. 97 10029 3897=902 11 July 58. 


Dr..A. Gipera, §- : 
(CHOIANGIOGRAPHY, 
intravenous, with biligraffin (Cz)) 


l Ustredni rte ‘odde lent fakultni nemocnice v Plzni, prednosta prim, 
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CHUDACKE, Z.; IAHN, V. 
ad ; : 


Bs : eats 
fe oneal 


Blood protein level and excretion of biligrafin, Cesk. rentg. 13 0.32 
192-198 June 559, 0=—~—i<“‘—~:t‘i:w™S . oe | 
ol. Ustredni rtg oddeleni, primar MUDr. A. Cipera, a ustredni laboratore, - ~ 
vrednosta prof. MUDr. K. Bobek, stat. fakultni nemocnice v Fisni., M.S, _ 
Praha 1, Mala Stram, U Zelezne lavky 6/557, Za, Chudacek, ustr. rtg odd. 
KUNZ, Marxova 13, Plzen, 
(CHOLECYSTOGRAPHY 
eff. of dysproteinemia on. biligrafin excretion (Cz)) 
(BLOOD PROTSINS | gure! 
 dysproteinemia, eff. on biligrafin excretion in cholecysto-- 
- graphy (Cs)) ak 
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CHUDACEK, Zdenek; SPINKA, Josef 


Sources of difficulties in evaluation of peroperative cholangiograne, 2 


Ceak.rentg. 14 0005: 314-320 0 160, 


1. Ustredni rte oddelent S¥¥ v Plzni, prednosta doc. dr. Frant. 


Holik II. chirurgicka klinika lek. 


_ Gre Josef Spinak. . 
7 ( CHOLANGTOGRAPHY) 
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VALENTA, Jiri; CHUDACEK, Zdenek 


Conditions of the deep venous syste eva 13 
: OF Geep v ystem and lymphatic vessels in 
wleers. Acta univ. carol. [Med] Suppl. 15:109-112 161.) 


1. II, chirurgicka klinika lekarske fakulty U Be 
v Plzni, prednosta doc. dr. J, Spinka. ed kate area a agri on 
(VARICOSE ULGER radieg) (ANGIOGRAPHY) 
(LYMPHATIC SYSTEM radiog) 
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ANDEL, Ze; VALENTA, J. CHUDACEK, 2. 

Phlebographic and functional fin 

for varicose veins. 


dings following Moskowicz operation 
_ Acta univ. carol. [Med] Suppl. 15:121-129 '61, 
1. II. chirurgicka Klinika lekarake fakulty University Karlovy se. 
sidlem v Plzni,:prednosta doc. dr. J. Spinka. My 
(VARICOSE VEINS surg) (ANGIOGRAPHY) 
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PETSRA, V.; © CHUDACEK , 23 LAHN, V.; technicka spoluprace VELISKOVA, L. 


Effect of methyl testerone on ‘the secretion of biligrafin into — 
the bildary tract. oak. gastroent. vy. 15 no.4:247-249 Jé ‘61. 


ae ‘Klinika ehorob Gu tenich v Pigni, prednosta prof. dr. K Bobek 
Centralni rtg- ‘oddeleni -KUNZ wv Pizgni. 
—, MEDIA metab). (TESTERONE rel epds) 
" (cadtaneroaeari) 
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| GHUDAGEK, 2, be ce iee Mee ae, 


On a eae of failure in intravenous biligrafin cholantio- 


graphy. Cas. lek. cesk 100 no. 37# 1167-1169 155 "él. 


5 Boe chirurgie } klinike v ‘Pisni, prednosta ago. dr. Je. Spink, 
- (onoraxaroorra compl) 
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ou Our experience with piligrafin cholangiocholecystography in acute 
abdominal conditions. Cesk, gastroent. 16 no.1:61-64 Ja 162. 
1, Ustredni. rtg oddelent Statni falultni nemocnice v Plani, — 
‘\  -gastupujicl vedoucd MUDr. 2, Chudacek. - 
less (CHOLECYSTOGRAP HY) (CHOLANGIOGRAPHY) 
<.. (JODIPAMIDE) ~ _ > (ABDOMEN ACUTE) 
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‘Flexible pelatoreing foils of the Czechoslovakian Peon Cesk. 
rentgenol. 16 0.23 40-41 Ap '62,: 


: at Ustredni rig-oddelent sr v ‘Flmi, saotupafict yedouct Jekar ar, oo 
Be.  Omudaceks, oe 
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~ GHUDAGEK, Hieneky SPINKA, Josef; SEB08, Jindrich 


. Oe the: problem. of possible hagarde: in splenoportography. Cesk. 
3 See me gets Je oe . a 
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ALENT, J.3 5 QHUDKCE, Ze 


Contribution to the technic of lymphography, Rozhl. chir. 4 cae or 
TO-TL 0 162, ee 


| o It. chtrurgtoxa idintia lek. fak. KU v Plani, sot ieatas dos. are 2 


| (enemrto SYSTEM) -(DYES) 
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Se Aatientons LAN, Ves Techni cka spoluprace: VELISKOVA, L. 


Detyarochol and a bAtgraphy. Cesk. rentgen. 17 no.4: 261-263 
J1 *63.. 


1 Ustredni. rentgenove: oddelent Statni fakultni | nemocnice v 
Plsni, vedouci MUDr. Z, Chudacek, CSc. Ustredni biochemicka 
laborator Statni. ‘fakultet nemocnice v Plsni, vedoucd MUDr, 


» (cemenreromura) 
BILE eDS: AD SALTS). 
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__.GHUDACER» Zo. % 


Angiographic. oo of parapoltic pone: Cesk. rontiens 7 
no.6: 374-376 N,'63..° Seg ety ng, ‘ 
Le Ustredni. rentgenologicke oddeleni Statni falltnt nemocnic® 
y.Plani vedouci MUDr. 2. Chudacek. - : ; 
* (KIDNEY NEOPLASMS) . (LEPQMA) . 
 (NBOPLASM DIAGNOSIS) (ANGIOGRAPHY) | 
2 ‘(SHAD VEINS) ° . 
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CHUDACEK, Z.3 SEBOR,J, ae 
Our experiences with. splenoportography in the diagnosis of epie — 
gastric tumors and evaluation of their operability. Cesk. rent~ 


gene 18 nosht243—2h7 TLGh 


1. Ustredni rentgenol. odd. fakultni nemocnice v Plani (vedouci: 
- docedr. Z.Chudacek, €Sc.) a I. chirurgicka klinika lekarske » 

fakulty KU [Karlovy university] v Plzni (prednostat doc. dr. 

JSpinka), 0 
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coe ienek oa 


Our experiences, with pote mastography. Pilsen. lek. sborne 238 
TTS: "64, : 


i. Ustrednt “pra oddel ent Statni fakultni nemoonice v Pani 
(predneatat doc. MuDr. ‘Z.Chudacsk, CSe.). 
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CHUDACEK, 2. — | | 
Foe Reflux wirsungography. Cesk. radiol. 19 noe2:104-108 Mr '65. ~ 
: Ustredni rentgenologicke oddeleni fakultni nenocnice v Plani 
(vedoucit doc. dr. Z. Chudacek, (Sa. ). 
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CHUDACKK,2., doc. dr.; BILDER,J.; NOVAK,V.; VALINTA,J. 
Lymphography in practice, Cesk. radiol. 19 no.2:112-115 Mr 165, 
1. Ustredni rentgenologicke oddeleni fakultni nenocnice v 
_ Plani (vedoucis doc. dr. Z. Chudacek, CSc.) a I. chirurgicka 


klinika lekarske fakulty Karlovy University w Plzni (pred- 
nostas doc. dr. -J.s Spinka). 
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CHUDACEK, 2.3 SEBOR, J. 
Cholestasis and splenoportography. Cesk. radiol. 19 n0.4/5: 
323-325 Ag "652002 . ey | By 
1. Ustredni rentgenologicke oddeleni fakultni nomocnice v Plsni,: A ee 
CSSR a I. chirurgicka klinika lekarske fakulty Karlovy University. 

v Plani, CSSR. Pianta 
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. Pravda 


CHuDAKov, FY 
bo _ PHASE I BOOK EXPLOITATION sov/4890 


, Resprimernyy nauchnyy podvig; materialy gazety "Pravda" o trekh sovetskikh gues 
" ‘koamicheskikh raketakh (Unparalleled Scientific Achievement: Materials From 


"pravda™ on 3 Soviet Cosmic Rockets) Moscow, Gos. izd-vo fiziko-matematicheskoy 
- - Ltery, 1959.- 202 p.° 50,000 copies printed. 


PURPOSE: “mis book is intended for the general reader. 
‘COVERAGE: ‘The book contains articles fron "Pravda", announcing the launching of tS 
three Sdviet coamic rockets on 2 January, 12 September, and 4k October 1959. 


Articles which’ describe details and observations of the flights of the rockets 
are included and are illustrated by diagrams and photographs. The book contains 
nontechnical contributions by several Soviet scientists. No personalities are 


mentioned. There are no references. . 
TABLE OF CONTENTS: ee 
: “FIRST SOVIET COMIC ROCKET 
TASS Communi qué. On the Launching of- ‘a Cosmic Rocket Toward the Moon 


1/% 
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Unparalleled Scientific (Cont.) sov/4890 
On the Flight of the Cosmic Rocket Tovard the Moon. ASS Communique u 


To the Scientists P Engineers , Technicians, Workmen, and the Entire Group 


of ‘Workers Participating in the Creating and Launching of the Cosmi2 


Rocket | 19 
The Soviet Cosmic Rocket Crane 20 
‘Shklovskiy, I. S. (Doctor of Physics and Mathematics]. Artificial Canet . 49. 
Vernov, S., (Corveaponainc Meaber, re USSR}, and A. Chudakov [Doctor of . 
Physics ‘and Mathematics]. . The Newest in the Stully-of oem e ‘Rays a 
The Universe Reveals Ite Mysteries. Investigation of Outer Space a 


‘With Rockets and Satellites 


Cara 2/4 
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Unparalleled Scientific + (cont) . sov/4890 


Selentists Speak ne a 


sxconD sovest cosatc ROCKET 
TASS Comal aid. “on the ‘launching by the Soviet Union of a Colmie Rocket _ 
Toward the Moon 


Motion of: the Second - ‘Soviet Cosmic Rocket. TASS Seen tast 


TASS commnt ai 


To the geientists, inciamre, Roginsérs;, Technicians, derkaens and 
the Entire Group Participating in the Creation and Launching of the 
Second Soviet Coamic Rocket Toward the Moon 


TASS Communique. | the First Results of hage Launching of the Cosmic 


Card 5/4 


117 


18 
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Unparalleled, Scientific (cont. ) sov/4890 i 
First Flight to the Hoon i ee 121 ee 
“cordial Thanks ea = oe 
Scientists Spek | : . 649: 


, TASS Socata cy the ‘Taunching of ‘the Third Cosmic Rocket by, the 


Soviet Union - Soe 2 ee 
Mira soviet Coane Rocket in. night. TASS soca . ay 
An Unparalleled gotentific Achievenent ; 158 : 
The Third Soviet commie Bort ee oe 
Scientists ‘Speak pepe Hee ee 195 


AVATLABLE: Library of Congress a (mi96. 5° neP66) 


card 4/4 . : soars 
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Eee opted Cs ee ee er eee ee a eee 5 - a 


TVANOV G. (sieve) 5 CHUDAKOV, A. (Moskva) 


In x of coat reduction. Sots. trud ve n067166-67 It 862 ee wince 
; (MIRA 15:8) 
= “(osts, Industriel) e. (Bomus system) a0 SS 
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SEIAe: ELSE be 
STE P= Pe 


BELYAYEV, ¥.Se3. BORISENKO, L.D.; BORISENKO, E.V.; KORABLEV, A.A.; 
° KOLYSHKIN, 0.M.; KUTLUNIN, V.A.; MALYAGIN, M.S.; SOKOLOV, A.I.; 
CHUDAKOY, A.1I.;. ABRAMOV, V.1., otv.red.izd-va; BOLDYREVA, ZA, 


t ekhn.rede / ; 7 
[Manual for the coal mine mechanic] Spravochnik mekhanika == sy 
ugol'noi shakhty. Moskva, Gos.nauchno-tekhn.izd-vo lit-ry po ee 
gornom delu, 1960. 612 p. (MIRA 13:12) ee 


(Coal mining mchinery) 
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7 bess patho: a 

” Régulating wages. of ‘saployeed. 1h | ean product enterprises. so 

trud 5. no. 8246-52) Ag (6000 _ 13: at) ee 
“(Grain trade) pier oa ~ (Wages) ee 
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— Fa a 


- OSIPOV, ae GIDAROY, Ae : a 
; For communist labor. in commerces Sov. torg. 34 noells 17-20 NZ '60. 


(MIRA 13: 1). 


Caotan. trade) “ | (Bootaliet competition) 
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ete ase wrewey mer eee 


_AGCESSION NR: AP4033366. ao of ee -s/0103/64/025/003/0828/0430 Rip aes 


"AUTHOR: Chudakov, A. D. (Moscow) 


ent IE 


mime: "Algorithm for. comparing two binary numbers 


a Ge: -Avtomatika i telemekhanika, Ve 254 no. 3. 1964, 428 - 430. 


i. 


by TOPIC TAGS: binazy umber, binary ‘number comparison algorithm | 
ap ABSTRACT: The known special digital- comparison schemes (by R. ee : 
i1& CS; May60, and by M. J. Boswell, .I& CS, Jan61) use a serial algorithm. | 
' This article proposes a parallel. (higher - speed) algorithm and these ee wed 
| relations: - oe ; ; 
| 9,ktld (yra8 a) Vitvsa® VY why saB), 


3 sai)» - Gy. s881-0) Vite TE Vr) Ss) : 
° ? 


: for modulus ‘comparison of iwo: nédigit binary numbers, where | ne. or > ‘The ee 
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ie Ma aE “ach eee Pe ee ee AGEL, BE. Hic : 


pedners eens earns ee et 


ra 


t £ 
+ opera eames eer wees 


| ‘accession NR “AP 4033366 


the comparison results are sent to a Ls 
Orig. art. has: 1 figure, and» 


cot “efi common output our a. presi Soe scheme. 
“1416 formulas. bat 


nel |jassoctaons mone fT: Le: Se 
pate ac aca: 1sMayoa “Ss ENGL: .00- 


: | /orders are counpazed. in ‘parallel, and 
i 


| SUBMITTED: 29a,” 


O83, NO REF sov: 000 a : | _OTHER:’ 00 
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; | AUTHOR: Chudakov A. D. Moseow) ae tie oe ms og 


| ORG: none - 


| TITLE: The construction of ‘giding and earns units, operating in an unweighted 
| Grey code, ie weighted module, cells seis 


i: -sounce:“A Avtomatika | telemekhantke, no. 2, 1966, 66-69 
e | ' TOPIC TAGS: error correcting code, eye ‘coding, computer wading: computer component 


e. F ' ABSTRACT: The application of cyclic codes ! flee for the digital representation of analog 
; quantities with subsequent conversion into into the binary code does not eliminate the dynamic © 

‘ conversion error, This error is particularly appreciable in the construction of code Le eee 

: converters of slow-action cells, or in the coding of extremely fast-response processes. ae 

: In order to eliminate such errors, the present author proposes the construction of digital . 

i _ systems which ee. 7 data in the ory code. The author mevelope the ernicture of 
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2p gugeg66 snd ahha est aceite eaa Seen eee wif 
| ACC NR: AP6007862 eee 8 ee Oe 
. single-cycle, ‘one-type base addition and subtraction units in the Grey code, and deduces” ae 

: expressions of the eigenfunctions of these cells. Orig. art. has: 2 figures and 6 formulas. | - 


| SUB CODE: 09 / SUBM DATE: 12Mar6$ / OTH REF: 001 9 => 
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43707=66 4) /ENE Lo(e) BB, Se 
ACC NR: ~=AP6023671 SOURCE CODE: UR/0103/86/000/004/0155 /0161 
_ | AUTHOR: Pochtaz', Yu, 8, (Moscow); Chudakov, A. L. (Moscow) — YN 
-| ORG: none z : vies 5 
' |VTITLE: System for the atatic testing of a combinative unit for comparing two quantities given pS 


| in binary form — . 
SOURCE: Avtomatika 1 telemekhantka, no, 4, 1966, 165-161 
1 ae Ree Dy : .. ; Ma oe 
TOPIC TAGS: digital computer, computer component, binary code, algorithm, binary logic, 
bipasy number — E : rere: “ ade te 


\SSTRACT: The authors discuss a unit for the comparison of two binary-represented quanti-;- 
tigs; the unit is the fundamental component of various digital control and adjustment systems. |---. 
xisystem of tests has been devised and is considered in this article for an n-place combinative | . 
¢gomparison unit which realizes a special algorithm described elsewhere (A. D. Chudakov. Ob.| ~ 
-|‘Sigoritme svravnentya dvukh dvoichnykh chisel. Avtomatika 1 telemekhanika, vol. XXV, No. .J- 

“3, 1964). Using this test system, from a total of 22" possible input combinations a minimal * | 
number is selected which will ensure verification of all the possible conditions of the elemen- | 
tary logical operations performed by the combinative comparison unit during the comparison — 


UDC: 681,142.82 


a] 


S Cord 1/2 


TPL ie esta aL Ns ar NUNS SS ME Bae PS = 
——_ ae acs PUTED Oe ano ane Pint Sal ee EE ede eed A A ME Ae et = 
— PERE Weber Sere best LONE Bel Los tah Et eae Pe. st Reese ae - z 
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- of two binary numbers. Individual unit cell operation is analyzed and an intermediate state - 

‘table for the logical operations performed is tabulated. The comparison unit considered is _ = 
constructed of pyramidally arranged comparison cells and consists of a pyramid of three cells,| z 
two of which are located at the base and one at the apex of the structure. Such a unit, known - mo 
as a “second-order pyramid" because of the number of "tiers" in the arrangement, has a total |: 
number of possible input combinations of N= 22-4 = 256. Other modifications of this basic | 
type are also considered and state charts are-compiled. Orig. art. has: 2 figures and 3° 
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Nesterova, N. M., and Chudakov, A. Ye. 


voc DPitle: 0 os. “Observation of Cherenkov radiation accompanying wide atomspheric cosmic< |. 
"Periodical : Shur. eksp. i. teor. fiz. 28, 384, March 1955 
: Abstract ae eee . at ys 


by V. I. Gol'danskiy and-¢, B. Zhdanov (ibid., 26, 40 
authors “discuss preliminary attempts to investi 
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AUTHORS: Voykovskiy, B.4., Galaktionoy, A.I., Tret'yakova, M.I. 7 
and Chudakov, A.Ye. oo, 


TITIE: Photometering of Tracks Due to Charged Particles in Photo- 
graphic Emulsions (Sotometiirovaniye sledov zaryazhennykh 
chastits v fotoemul'sii) , ore ee 


_ PERIODICAL: Pribory i Tekhnika Eksperimenta 1957, No.6, 
; a pp. 38 -= 42 CUseRS: | ace 
ABSTRACT: A photometer is described which can be used to determine - 
the density of a track in a photographic emulsion. -A photo- 
graph of the apparatus is given in Pig.1 and its principles _ 
are a8 follows. The part of the track under investigation is 


through the track objective and then the photometer slit is | ~~ 
intercepted by the cathode of a photomultiplier. Depending on 
the density of the track the output of the photomultiplier falls 
or increases, as the slit is moved along and parallel to the 
track. The voltage across the photomultiplier load is then 
amplified by an amplifier and is applied to the plates of an 
oscilloscope. An automatic device is incorporated which ensures 
that the track Wlways lies within the slit. The quantity h/H 
(where h igs the maximum density on the axis of the track and 
Cardl/3 H is the background density) was Measured for protons and 
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MM 


could be calculated (for rang 
Figs. 4 and 6 show curves of 


protons, ‘mesons, and t-mes 
is possible to determine the 


120-6-8/36 
ged Particles in Photographic 


{{-mesons as a function of residual range. Comparing ‘the ranges 
of protons and -{ -mesons corresponding to the same value of es 
h/H the ratio of the mass of the protons to that of the mesons 


es between 520 and 1 100, and 


3 800 - 7 000 microns for protons and 1 -mesons, respectively). 


h/H as functions of range for : 
ons. Using the above method, it also. 
eross—sectional profile of each 


track. The area under this curve is denoted by S. The’ following — 
masses were found for the @Q-mesons: ~~ 


me, = (1 050 + 175) m 


= . (from b/H and the range) - 


Mpe (985 + 120) n, (from © and the range). oe 
The values for the Ti-mesons are as follows: 
, m,/ 2, = 6.4 +0.6 (from $/H and the range) 
m,/ = 6.6 +0.5 (from S and the range). 


It is found that using the "S method" it is easier to separate 
Card2/3 singly-charged particles of different nature. A measurement Of: 
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rhotometering of Tracks due to Charged Particles in Photograhic 
Baul sions. 


S will also yield y= for velativistic particles. V. Keepy: ree: 
and V. Sachkov. carried out the measurements on the instrument. 
There are 6 figures and 7 non-Blavic references. 


ASSOCIATION: . Institute of Physics imeni P.N. Lebedev Ac. Bc. USSR. 
(Fizicheskiy Institut im. P.N. Lebedeva AN SSSR) | 
SUBMITTED: May 21, 1957 ° 

AVAILABIB: - Library of Congress. 
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VERNOV, SeNe, LOGAGHEV, YusI., CHUDAKOV, A.%., SHAFER, Yu.Ge 


“The Investigation of the Variations of Cosmic Radiation 


‘(Issledovaniye: variatsiy kosmicheskogo ialucheniyas Russian) 
Uspekhi Fiz, Nauk, 1957, Vol 63, Nr Ub, pp 1h9 = 162 (UsS.SeRe) 


The present paper reports on the problem of the use of an artificial 


‘gatellite for the study of the variations of cosmic radiation. By means 


of a comparatively simple apparatus consisting of a counter and ioniza. 
tion chamber the following phenomena oan be studieds a) the variations 

of the primary ‘cosmic radiation, b) the variations of the multiply char~ 
ged component of the primary cosmic radiation which consists of heliwn 
nuclei and heavier atoms. c) the geomagnetic field at great distances 


from the earth, d) the albedo of the earth for cosmic radiation. ¢) the 
a structure of currents emitted by the sung sss : 


“Ze Possibilities offered.by. the artificial earth satellites for, the ine | 
ves avion 0 variations. v ations o e secon 
Paatatton ditfer essentially {rom the variations of the primary radiation. 


- It 4s just for that reason that the study of the variations of the pri-~ 


mary radiation is desirable, The variations recorded at sea.level are 


‘: ygually much smaller than the variations of primary radiation. The mea~ oe 


‘ 


surements obtained by means of rockets are very inaccurate because of 
the short stay of the rockets in high altitudes, but artificial earth 
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The Investigation of the Variations of Cosmic Radiatign. 1g ng 
satellites offer great possibilities in this respect, Sit.itafsous mea 
surements by counters and donization chambers make a comparison of the 
variation of intensity of ‘the primary protons with the variation of the 
intensity of the heavier primary nuclei possible. The variations have to’. 


- be determined-in the various regions of the energy spectrum of cosmic 


radiation. This. is only possible on satellites with suitably selected 
orbits. The meagurements of the intensity above the polar regions are 
of special interest. ae 


IJ, The various phenomena which can be studied by an a aratus fixed in 
8a s authors here consider the case tha e satellite flies 
over the poles and is half of the time in the earth's shadow, Further, 


the measurement data can be transmitted during the entire time of the 


satellite's existence. The experimental material thus obtained on one 


single day by far surpasses the hitherto existing material this field. _ 


_ By @ comparison of the material obtained from various revolutions and 


on various days the variations of intensity of the cosmic radiation can 
be concluded, If the data for the intensity and for the ionisation power 
of cosmic radion over the entire surface of the globe is available, in-- 
teresting coriclusions concerning the following phenomena may be drawng, 
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63<1b-10/18 
The Investigation of the Variations of Cosmic Radiation 


‘1.) the alteration of intensity in time (great: irregularities of ine 
' tensity in connection with eruptions.of the solar chromosphere, reduc. 


tion of intensity during magnetic storms, the. variation (one and a half 
hour variation)) connected with the revolution of the satellite round 


. the earth, the variations of intensity of the heavy nuclei. of” “primary © 
‘cosmic. radiation, the long-time periodic: variations, the experiméntal © : 
_ verification’of the conncetion between primary. and secondary variations. | 


2.) the earthmagnetic field and the interplanetary magnetic field. 
3.) the alteration of the-earth's albedo for cosmic radiation. lh.) the 


“search for electrons and photon in the primary cosmic radiation. 


. IITs The. apparatis’ ‘for the study of the variations of cosmic radiation -~ 
Ow e the earth's atmosphere can de e se variations by mea- 


oo abet 3 the variations of the ionization or the variations of particles _ 


‘through a counter. The influence of a possible revolution of 


: Se | atellite.is pointed out, but this.variation can at least. “partially - 
. be ‘compensated by fixing two counters ‘to the satellite. For the radio.’ 

- technical equipment semiconductor triodes and tiratrones with a cold 

' cathode are used. The following elements of the apparatus are. discussed 

- more in details: a). the counters of the charged peer and p) the 7 is 
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i 2900.) bY PHASE I BOOK EXPLOITATION Sov/1658 
> Akedemtya nauk SSSR Pere ee are , | 
Tekusstvennyye sputnikt zemli, vyp. 1: Rezul'taty nauchnykh issledovaniy, prove- 
- » dennykh po programe MGG pri pomoshchi pervogo 1. vtorogo iskusstvennykh 
sputnikov zemli (Artificial Earth Satellites, Nr 1: Results of Scientific 
Studies Carried Out ‘in Accordance With the IGY Program by Means of the First 
and Second Artificial Earth Satellites) Moscow, Izd-vo AN SSSR, 1958. 95 Pp. 
3,500 copies printed. (UMicrofils and Zerox Copy]. : 
Resp. Ed.: L.V. Kurnosova; Ra. of Publishing House: D.M. Alekseyev; Tech. Ed.: a 
MV. Polyakova. , eae - 


" PURPOSE: «This collection of articles is the first in a series to be published 
regularly and is intended to disseminate to the scientific community. data col- 
lected in investigations performed by. means of artificial earth satellites. 


COVERAGE: This collection includes papers covering scientific date obtained from 
the first and second Soviet artificial earth satellites. Among the areas 
reported on are measurements of cosmic radiation, atmospheric density, electron : 


‘Card 1/9 
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Artificial Earth Satellites (Cont. ) - . §0V/1658 
concentration in ‘the ionosphere » and biological studies of an animal ocadgeiit Se goats 
of a satellite. Papers on the motions and perturbations of satellite orbits: or 
and optical and Doppler methods of satellite tracking are also included. Cover- - 
age of the individual articles is given in the Table of Contents. _ 
TABLE OF CONTENTS: | 


Preface Tv. Rumosova) 


we Vernov, 8. ae N.L. Grigovey’ Yul  tagscha 3 and A.Yo. Chua kOe 


Measurements of Cosmic Radiation by Means of an celal Earth Satellite - 5 

This paper was first published in Doklady Akademii Nauk USSR Vol. 120, 
Nr.’ 6, 1958, pp. 1231-1233. ‘The paper presents preliminary results of 
a of cosmic-ray. intensity obtained with instruments installed 
in Sputnik II. The close agreement of data from two separate instruments 
indicates the validity of these results. A-brief description of the 
instruments and their operational characteristic are given. Since 

' the ascending and decending segment of the orbit occurred at consider- 
ably different altitudes, it was possible to determine the relative 
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variation of cosmic-ray intensity as a function of altitude for the same 
geographic points. ‘The intensity was found to 4ncrease considerably tetween | 
225 and 700-km, .the highest altitude achieved by the satellite. , This ‘vari- 
ation is attributed to three causes: a) decreased screening by the earth, 

b) reduction in the magnetic field of ‘the earth permitting penetration of . 
lower-energy particles, and c) change in the albedo of cosmic radiation. 5 
There are 3 references, 1 of which is Soviet, 1 English, 1 a trans- 
lation from Englishh is; 2 


Lidov, M.L. Determination of the Density of the Atmosphere From the 

Observed Decelerations of the First Artificial Satellites — ; ae 
This paper presents equations relating the elements of a satellite orbit — 
-to atmospheric density. The ‘analytical procedures used in reducing = 
observed data on the evolution of the satellite orbit are given includ-. 
ing an evaluation of the approximations ‘used in obtaining solutions to 
the equations involved. It was assumed that in the range of altitudes 
considered (228-368 km) the variation of density with altitude could be 
approximated by the exponential function PR. fR: @ —~2+-27 


vnere J? is the density et altitude z,/%- 1s the density at the 
7 perigee altitude 27775 and H is the altitude of the homogeneous 
Cand 3/8 of ee ae | 
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SOV /26-58-12-15/44 


AUTHOR: ~Chudakov, Actes. Candidate ioe Physical-Mathematical Sciences 
(Moscow) ae 
TITLE: 7 The study. of Photons by eane of the Third Artificial Sa- 


_ tellite of the Earth (Izucheniye fotonov pri pomoshchi tret'- 
- yego" Parusebyennces sputnika zemli) 


PERIODICAL: | Priroda, 1958) Wr 2, PP 88- 90 (USSR) 


- ABSTRACT: ~-.- The: article ‘is based on a ‘paper read by the author at the 
; ---- “gession of ‘the Fifth Assembly of the Special Committee for the...” 
Mode of Performance of the IGY and deals with new important 
results of photon. research obtained by means of the third — 
sputnik. The data concerning photons at high altitudes’. : 
were obtained by means of a luminescence counter installed in 
' the satellite. This counter, much more effective than a ene: 
_geiger counter, consisted of a cylindric natrium iodide. crystal ee 
of 40 x 40 mm dimension and.a photomultiplier (FEU) with a - 
photocathode of -45 mm diameter (Fig. 1). The pulses originat~ 
ing on the output end of the photomultiplier were amplified 
by a semiconductor amplifier and transmitted to a binary 
network also assembled from semiconductors. The scaling Ge 
factor equalled .4096.. At the output end of the scaling cir-. | 
Card 1,4 cuit, there was a relay whose position of the contacts was .\.-: 
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The Study of Photons by Means of the. Third Artificial Satellite of the Earth 


‘transmitted by radio, In addition to the intensity of the. 222 - 
- counting, the -position.of two other relays was also transmitted 
~ by radio. These relays were for the transmission of data on 

the ionization accumulation, For this purpose, the current 

was measured at. the output end of the photoelectric multiplier -. 

and also the current of its seventh dynode. The "Mayak" 
radiotransmitter was used for the transmission and operated 
constantly during the time of flight of the satellite. The 
transmission of information by the "Mayak" was done by means 
of measuring the length of the signals. The second and third 
signals of. the "Mayak" were used according to the following 
code: the relay. measuring the anode current in the closed con- — 
dition provides the length of the second signal of the "Mayak" «. 
50 m/sec. An analogous relay measuring the dynode current, 
controls the length of the third signal. The position of the 
relay measuring-‘the count is transmitted by way of altering 
the length of the second or third signal from 150 to 100 m/sec. 
The transmitted signals had to be recorded by numerous re- es ee 
ceiver points, Of the mass of data, little has been evaluated, 
Card 2/4 ~~ Full information from the device was obtained for a period of 
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- | SOV/26-58-12-15 /44 
The Study of Photons by Means of the Third Artificiel Satellite of the Earth = 


during several. solar bursts of activity on 6 June 1958, A 
comparison of the results points to an urgently required in- 
crease of sensitivity of the recording apparatus. 

‘There are 2 digegrams, 1 set of graphs, and 1 table, 
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ee SOV /26-58~-12-15/44 a 
The Study of Photons by Means of the Third Artificial Satellite of the Earth ae 


more than one month of flight, while information on ionization: -~ 
currents continued over a considerably longer period of time.) 010° 
Evaluated data covering 20 hours of flight shows that the 
measuring results of the intensity count of X-ray radiation 
_ apparently originating from the electron bombardment of the 
-. satellite hull was highly effective. In all instances, the 
intensity: of ‘the count exceeds approximately 10 times or baateane 
more the counting rate expected from cosmic rays. Recordings.” 
made during the flight of the satellite over the territory 
of the USSR, of its entering and leaving the Polar zone, are 
‘shown in Pig. 2’a and b. The analysis of many recordings 
of this kind permit the assumption that in. the sector of in-. 
creased count, only an unimportant increase in ionization 
takes place. The energy of the photons corresponding with 
the count’ increase is estimated at 100 kilo-electron volts. 
The origination of. these -photons can be explained by the ae 
decelerating. radiation (Bremsstrahlung) that comes into being — 
at the bombardment of the satellite hull by electrons with 
: approximately the same energy (100 kev). Similar results Behe 
Card 3/4 were obtained: at-the recordings: of photon intensity changes a 
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- /AUTHORS : nek Vernov, S. N. » Corresponding Member, SOV /20-120-6-18/59 

en ee . _ Academy of Sciences, ‘USSR, Grigorov, N. L., Logachev, Yu. I. 

ms -Ghudakov, -A. “Yeo 0 oe ee 
TITLE: Measurement of Cosmic Radiation by the Sputnik (Izmereniye kos-.--. 


micheskogo ‘izlucheniya. na iskusstvennom sputnike zemli) 


PERIODICAL: . Doklady Akademii nauk SSSR, 1958, Yol 120, Nr 6, 
| _ Pp. 1231 - 1233 (USSR). 


ABSTRACT: . The results discussed in this paper. were obtained by 
equipment incorporated: in the second earth satellite. In ee 
order to be able to record the variations of the intensity of: 
the-cosmic radietion ina reliable manner two similar counters." 

‘for charged particles (with a length of 100 mm and a diameter 

of 16 mm) was mounted in the sputnik. Both devices contained a 

counters operating on the basis of semi-conductor triodes. The = 

. power’ consumption of the whole apparatus was 0,15 Watts. The 

-batteries permitted ‘continuous operation for 200 hours. The 

relative increase of the intensity with altitude was com- . 

-puted from the ratio of the intensity of cosmic radiation on the ~ . 
"inverse loops": (passage from the North to the South, at an 
Card 1/3 altitude of 350 -°700.km) and the intensity on the "direct loops" 
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Measurement of Cosmic Radiation by the Sputnik 80V/20-120-6-18/59__ 


‘SUBMITTED ; 
Card 2/3 


(passage from the South to the North at an altitude of 225 - 240. - 
km) measured at the same geographical points. This variation ~~. 
can be causal by at least three effects: 1) An increase of in- 
tensity due toa reduction:of the shielding by the earth. 2). 


. A reduction of ‘the intensity by the weakening of the earth's 
“Magnetic field 3) By a variation in the albedo of. the cosmic 


radiation. : The dependence of the intensity upon the altitude. ae 
can be explained by the first two effects. From the data obtained . 


. by the: measurements of ‘many loops the lines of equal intensity ~ 
. of cosmic radiation (isocosmic lines) are obtained. Such iso~ 
‘cosmic lines are “presented .for three different counting rates. . 


The experimental points above all fit upon the geographical - 


~ parallels..The ‘line of the minimum intensity of cosmic radiation _ 


(the “cosmic equator") does not coincide with the geomagnetic - 
equator. According. to the evidence obtained the intensity. of the 
cosmic radiation sometimes: increased considerably. During this 


_the intensity. fluctuated very much. There are 4 figures and - 


3 references, 1.of which is Soviet. 


May 4, 1958” 
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nee Freer 2. “Satellite vehicles--Applications 3. Satellites — : 
eee ea hy het aoe Counting nethads AE ie 
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THE SPECTRUM. OF EXTENSIVE: “AIR” ‘SHOWERS: ACCORDING TO THE NUMBER OF EARETCLES THE” 
COEFFICIENT. OF: ‘ABSORTION: OF EXTENSIVE #IR SHOWERS ; 


7 1. Utilizing the. “mabhod: ‘of: ‘correlated hodoscopes, which saraike iitenimnd tiie - 
position of: the: axis and the number of. particles in-a shower, we have : obtained. 
data on shower spectra level ‘and at’ sea leve. 
2. At: 3860 m above” sea ipvel ang the interval of particle=nwiber variation: 
in the shower from 3 x 10" to 10°, the spectrum is well approximated by power -.. 
law N-y, where} = 1.6-0.I.. At sea level - there 6s a greater inci that oar 
ue spectrum will be: irrggular in the range 10XN<10/ (for 10<N<10 
2140.2, and for: NQ0!: -x=-1.5-0.26 ..° 
3. ‘The shower absorption’ coefficient: obtained from. a comparison’ of absolute: 
number of showers with a number of particles greater than that given at’ 
mountain altitude and at ‘sea level, amounts to 1/(160-2-) g/em2. 


Report preeonted at ‘the International . Cosmic: Ray Conference, Moscow, a 
July 1999. 
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‘AUTHORS: _ Chudakov, A. Yé., Nesterova, N. M., Zatsepin, V. I., and 
ie fy Sh, Ye. Ie. Py ee ee 
TITLE: § Cherenkov radiation of extensive air showers in cosmic.» 
rays Et eare S7os ge ease 


SOURCE: | International Conference on Cosmic Radiation. Moscow, . Jee 
1959. Trudy. v. 2, Shirokiye atmosfernyye livni i -kas-9 hy 
kadnyye protsessy, 47-55 ne 

ey San ea ae 
TEXT: The results are given of measurements carried out in the 73 
autumn of 1°57 at the Pamir Mountain (3860 m). The apparatus con-_ 
sisted of 14 light detectors and 9 -hodoscope units with Geiger 
counters. Iwo typea of light detectors were used for the measure- 
ments. Both types incorporated photomultipliers BC-4 (BS=1) or O37- 
24 (FEU-24). The apparatus included 6 detectors of the second type 
(with mirror). A special electronic circuit permitted measuring the 
- magnitude of the light flares in all the detectors. After process—- 
- ing the data, it was possible to determine for each shower: 1) The 


Card 1/5 
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- antensity of the light flux at 5 points; 2) the density of the par- oe, 
- ticle flow at 9 observation points and hence the position of the §, 


of the shower. Various showers were analyzed, with number of par-._ 


—gs104 to 2.107 at intervale of 10 to 250 m. from the axis, and va- 
pious angles of incidence of the showers. Assuming the relation- 
‘ship E = AN, Where E is the energy spent by the shower in the. ate 


‘showers with N = 10° to N= 1.4°10°, this relationship is IN ee 


i 0.05. This fact has to be taken into consideration when passing — oye 
from the number spectrum to the energy spectrum of primary par- Seueplase 


Card 2f 
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$/627/60/002/000/002/027. 


shower axis and the total number of particles; 3) the direction 


ticles ranging from 2+10*. to 1.3*10', The dependence of the inten- ~ 
sity of the Cherenkov light on the distance from the shower axis 


was obtained for showers with number of particles N ranging. from o 


eres ane fae int 


mosphere, one obtains for A approx. 10 ev. Comparing the values of 


. the light flares from showers with different number of particles, — 
it is possible to determine the relationship between E. and N. For 


0.8 + 
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eee, 3/627/60/002/000/002/027 
Cherenkov radiation of «6. D299/D304 oe 


ticles. Figures show that the relationship between the number of . : 
particles and the intensity of the light in the shower varies as a- 
function of the inclination. of the shower. The simultaneous mea-_ 
“surement of the light intensity at predetermined distance from the 
axis, and of the total: number of particles makes it possible to as- 
certain (in principle) the role of fluctuations in the development ,- 
of showers. It was found, by comparing the fluctuations at the Pa- ——". 
mir level and at sea level (according to measurements carried out 
in 1959 at Moscow State University) that the fluctuations have no 
significant part in explaining the altitude variation of showers. 
There are 9 figures and 3 references: 2 Soviet-bloc and 1 non-So-- 
viet-bloc. The reference to the English-language publication reads 
as follows: W. Galbraith, J. V. Jelley. Nature, 171, no. 4547, 349, 
1953. A ‘Abstractor's note: Importance of the above investigation 
is stressed by K. Greisen in his article "Cosmic Ray Showers", An- 
nual Review of Nuclear Science, v. 10, 1960, 63-108: same article 
also contains a critical appraisal of other results by Soviet in- 
vestigators, reported in this Trudy. 7 
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Ha RE Soe ccs Se ye pe 8/627 60/002/000/004/027 =. feo 
2-4 41D (WEY 2908 27° 1299/0304 | | : 
| AUTHORS: { Kulikov, G. ¥., Nesterova, HN. M., Nikol'ekiy, 5» Ip, Sor : 
is cas Ald ¥. 12; Khristiansen, G. B., and Chudakov,A.Yé. - 
TITLE: ig -Yumber spectrum of. extensive air showers at altitudes of 


we SOUROE: | 
pied H : ; 1959. Trudy. 


‘200 -and 3860 m above sea level | 


: International Conference on ‘Coemic Radiation.’ Moscow, 
v. 2. Shirokiye atmosfernyye livni i kas- 


+ kadnyye protsessys 87-91 ie 
: PEXT: ‘mughes spectre of exteneive air shovers ware investigated in» ek 
detail at the Physica Inatitute of the AS USSR and at Moscow State -—s- { 
University. -The spectra were investigated at an altitude iof 3860 m |} 


; .and at sea level. ‘Those. at.sea level 


| 


card 
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| get0® to 3°10". For showers with small 8 


ed over airange N = 
(102 to 5-10*), the sta- 


P tistical method was used. The apparatus. incorporated hodoscoped i 
i Geiger-Muller counters, whose disposition 16 shown in a 
‘experiments yielded the number of anti-coincidences n per unit time 


figure. The 
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eee ara eee ee mas 5 '8/627/60/002/000/004/027 
: Number. spectrum of ee espe” per a Degg D504 * ae Pa . 
“for counters of different 0; (o-varied between Beacaud (65810 ee eee 
“By coniparing : the measurements and ‘the calculations, the integral “ 
spectrum of -the showers was obtained: PON) = 2.50107 ONT 6 124940803 
cm~*seo”', with N = 4102 to 10°. For large N, the spectrum was ob- 
tained by individual study of the showers, at cea level. For this 
purpose, the majority of.:the counters were disposed in.a circle. 
The position of the axis and the number of particles in each shower 
were determined by means: of. the electronic computer "Strela". There- 
upon the integral spectrum was found for N = 8-10", to 810°, vise * 


hey i tucee la ee ae ol UO, Taree leah 
(DN, 0) = (1,95 4 0, 14)-107 19-55} ‘rar? om “sec “sterad 


- Both series of ‘measurements coincide:in the range N10. “In order 
to determine: the absolute number of extensive air showers in the — 


Gard. 2/4 
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Number spectrum Of-eoo 9: . oh: D299/D504 | ae ; 


range N 107, ‘the apparatus was divided: into 4 groups of counters... 
‘Purther, extensive air showers were atudied at an altitude of 3860 

m. The apparatus was controlled by photomultipliers, recording the 
Cherenkov radiation /-Abstractor's note: See article.on p. 47, *his’ 
. frudy. 7. The shower axis:and the number of particles were deter — 
"mined by means-of a simulator. Showers with N = 2.104 to 10! were 


investigated. .From the obtained results, the integral spectrum of 

showers with ¥ = 2.5+10 to. 1.3910! was. constructed, viz. : 

eee ee oe ey =(1,60+0, 15) 
“rH 018 (4y6 1940-907!) ee 


n7?pe07aterad™ ©: ae 


‘The absorption length A of showers was also determined; for showers. 
‘with NW 10°,A= 156 + 22 gu/om*. There are 4 figures and 2 Soviet-  _ 
bloc references. Get ee mek 8 
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AUTHOR: = ~ Ghudakov, A.Ye,, Candidate of Physical and Mathematical | 
a Soiences and.Gorchakov, Yas il ee Ae 


TITLE: . ferrestrial Corpuscular Radiation 


PERIODICAL: - Priroday 1959, Nr 8, pp 86-89 (USSR) 


ABSTRACT: . The launching of. artificial earth satellites and cosmic. 

‘ - -zockets into space has opzened entirely new possibilities. — 
of space investigation. ~An =" unexpected result is the dis- 
covery of the two. zones of high intensively charged partic- 
les at a distance of several ten thousand kilometers from 
the earth! s surface (see diagram). The authors report that 
the newly discovered zones of high intensity undoubtedly | 
represent sources of the charged particles that have been - 

. captured by the: earth's magnetic fields. The fact of locali- 
zation of these sources inside a space limited from all ; 
sides gives evidence of that. According to S.N. Vernov, ee als 

Card 1/2 this phenomenon is called terrestrial corpuscular radiations /: 
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S0v/26-59-8-20/51 . r) : : en 


a Terrestrial Corpusoular Radiation ye : 


_The first information upon the existence of two zones - 

_ Were obtained from-the third Soviet sputnik. Simultane-- 
ously, the instruments of the sputnik recorded a sysStema- 

. tie increase of ionization. during its flight near the 

~ equatorial zones. Graph 1°(Figure 2) demonstrates the . _ 

' records of readings taken from a scintillating counter on 
board. -the diesel electric shiv "Obt" in the South American 
-region on 12 June.1958. The article also mentions the name. 
of A.I. Lebedinskiy. There are 2 graphs and 1 diagram, 


ASSOCIATION: Fizicheskiy institut im.P.N, Lebedeva Akademii nauk sssr/ 
Moskva (Physical Institute imeni P,N. Lebedev AS USSR/Moscow)s 

-Moskovskiy gnsudarstvennyy universitet im. M.V. Lomonosova 

(Moscow State University imeni M.V. Lomonosov) (Gorchakov 


: for both institutions), 
Cara 2/2 °° | : : 
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og 2 eae SOV/ 20-1 25-2-16/ 64 
Vernov, S.No, Corresponding Member, AS USSR., 
Chudakov, A.Yee, Vakulov,P.J-, Logachev; Yuet. 
— 5 - ane es my ° 


Investigation of —. Terrestrial Corpuscular Radiation and of - 
Cosmic Rays During the Flight of a Cosmic Rocket (Izucheniye 
zemnogo korpuskulyarnogo igluoheniya i kosmicheskikh luchey. pri 
polete kosmicheskoy rakety) 


PERIODICAL! Doklady Akademii nauk SSSR; 1959, Vol 125, Nr 2, pp 30h - 307 (USSR) | 


ABSTRACT: The rocket launched on January 2) 1959 in the direction of the 
"moon had apparatus for recording cosmic- and terrestrial corpuscular 

radiation on board. By the latter the authors mean the fluxes of 
fast. oharged particles in great altitudes, for which the terrestrial - 
magnetic field isa so-7alled "magnetic trap". The particles were 

recorded by 2 Geigez-sounters and 2 sointilletion-counters. The 
first apparatus, with scintillation counter, was a constructive 
further-developmert of the device which the authors had built into 

the third Soviet Sputnik. A cylindrical sodium-iodide crystal 
served as a detector. The authors, above all, desoribed the results 
obtained by the preliminary evaluation of the data ascertained in an 
altitudes of from 8000 to 150000 km (from the center of the earth)... - 
A schematical drawing shows the trejeotory of the rocket with oi 
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Investigation of Terrestrial Corpusoular SOV/ 20-1 25-2-16/64, 
Radiation and of _ Coamic. Rays During the Flight of a Cosmio Rocket - 


respect to the terrestrial magnetic field, The intensity maximm 
is ~26000 km from the center of the earth. At a distance of 55000 km © 
the intensity of terrestrial corpuscular. radiation becomes practically ~ 
equal to zero, and the remaining jonization in this distance is : 
entirely due to: coamio radiation. Acoording to the authers! opinion. 
the particles oscillate along the lines of force symmetrically to” a 
the equatorial plane. The increase of intensity along a given line”. 
of force in the transition from low to high altitudes serves as an’. 
experimental proof for this assumption. The particle flux is. directed 
not only towards one side; and; in any case, the predominant part 
of the particles undergoes complete reflection wher xpproaching 
the earth, and is therefore subjeated to oscillations from one 
hemisphere to the other. The trajectory of the rocket nowhere : 
interseots the so-called “Snteraal zone... Actually, the apparatus 
puilt into the cosmic rocket in no range of their trajectory | 
record particles of high energy which are characteristic of the 
inner zone. On the other hand, the composition of radiation is very. 
- gimilar to that cbserved by means ‘of the third Sputnik in polar) 
Card 2/3 regions. Next, the composition of radiation in the outer zone with =. 
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Radiation and of =. Cosmic Raya During the Flight of a Cosmic Rocket 


"high intensity is dealt with..In the center of the outer zone, 
where particle density is the greatest, the effective energy of 
eleotrons is minimal. In conclusion, cosmic radiation is. dealt 
with. Beginning with a distance of 66000 km, the intensity of 
all components remains constant. The strict constants of all . 
components at distances of from 66000: to 150000 km indicates 
the existence of & radiation upon which the terrestrial magnetic 
field exercises no influence. Therefore, either the terrestrial 
magnetic field vanishes pt a distance of 10 earth-radii, or 
there are no particles with momenta of 
4.5210° to: 410" ev/o in interplanetary, .space.The energy-flux 
of the photons is very low and contributes partly nothing to 
jonization. There are 2 figures and 4, Soviet references. 


Bebruary 25, 1959 
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VERNOV, S.N. and CHUDAKOV, A-Ye,— 


"Terrestial Corpuscular Radiation and Cosmic Rays." 


é “peport presented at the Ist Intl Space Sympostum, Nice, France, January, 1960. 


.. Academy of Sciences, Moscow, USSR. 
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6675-31 
T. 3. Moscow, AN SSSR, 1960, 17-32) S 
- PEXT; Phe authors present experimental data on investigation of -. 
- gosmic radiation obtained by the. second and third Soviet artificial sa~ 
-tellites and ‘the Soviet space rocket. ‘Recordings were made by scintilis- 
tion and Geiger-Miiller counters with shields of different. thicknesses. _ 
Incident to.measurements at latitudes >60°.lat. a pronounced increase 
‘in intensity was’ detected which was caused by bremsstrahlung of electrons 
with E < 100 kev energy. Analysis of the. altitude and latitude variation 
of the intensity of this radiation showed that it constitutes an outer 
- radiation belt which is approximately limited by the magnetic lines of 
force intersecting the. earth's surface at geomagnetic latitudes 65 and 
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- -§5°. -The mean electron energy at the outer edge (40,000 ~ 50,000 km from 
> the earth's center) amounts to°50 kev, decreasing down to 25 kev towards 
the center of the inner radiation: belt». Pronounced fluctuations of in~ 
‘tensity in the outer.belt at 400-500 km altitude were recorded. With the 
‘aid of the third satellite an inner belt of radiation was detected at 
about 50° latitude and. below. In the western hemisphere at 15°¢s.lat. the 
_ lower boundary of the zone is detected even at low altitudes (-~600. km) 
. though no increase of ionization is detected at 15-20 n.lat. The south | 
ward displacement of the inner radiation belt is explained by an inclina- 
. tion of the axis of the geomagnetic dipole relative ta the earth's axis 
of revolution. Furthermore, the center of the magnetic dipole is dis- 
' placed toward the eastern hemisphere by about 500 km; therefore, the lower 
boundary of the inner radiation. belt in the eastern hemisphere lies 1,000 
km higher than in the western hemisphere. Analysis of the data shows that . 
- the inner radiation belt consists in the main of protons whose mean energy 
amounts to about 100 Mev. If these protons originate in neutron desay, 
‘their mean lifetime in the inner belt is of the order of 10! seo. Beyond 
the earth's magnetic field (more than 65,000 km from the earth's center) 
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_ ry sae = + 1,800 2 
ms mic r n ‘imed constant. and amounted to abou ’ 
ne BO partislashe seo~ vate redian-1.. The strean of photons..yith 45-450 kev 
energy amounted to 3,200 ‘t. 100 quanta-m~*sse0"!s steradian ‘y and with 
 0.45-4.5 Mev it was, 1,000 t 100 quanta-m™®-seo *steradian”!. 


ares 
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[abstractor's note: — Complete translation. |] 
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AUTHORS; .. Vernov, S.N., Chudakov, A.¥e,, Lebedinakiy, A.I., Ivanenko, I.P. 


TITLE: Composition of terrestrial corpuscular radiation and possible mechan- | 
; iams of its origination ; ie 


PERIODICAL:  Referativnyy zhurnal. Agtronomiya i Geodeziya, no.6, 1961, 33, abe 
stract 6A287 ("Ir. Mezndunar. konferentsii po kosmich, lucham, 1959, _ 
Vv, 3", Moscow, AN SSSR, 1960; 54-58) te toes ess 


TEXT: - Assuming that the outer radiation belt consists of electrons with... 
energy spectrum N (> E)~E~, the value of 7 was determined to berv5 for ensr-. 
gies from 20 to 100 kev, Extrapolation of thie spectrum to the region of lower . 
energies (3.- 10 kev) would rasult in density of energy cf particles which would 
exceed the density of energy of the constraining magnetic field. ‘fnerefore, either =~ 
the spectrum ‘of low-energy electrons must have a maximum or fp shouldbe small, As 
weakening of the Barth's magnetic field was ebserved in the seat of a maximum fil~ 
led trap. A fraction of auroras can be axplained by leakage cf particles from the 
outer belt into the atmosphere, The source of replenishment of the outer zone is. 
solar corpugsuler fluxes. . At their metion, recombination is possible which gives 
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_ rise te neutral atoms... Atoms ionized about or within the rediation belt give rise . 
to electrone captured by the magnetic: field in the outer zene. The inner radiation . 
belt is restricted by ths force lines starting from the Earth's surface at lati- 

tudes 30°-40°, It 18 filled up at 6 -deeay of neutrons formed in the Earth's atno- 
sphere by coamic rays, At iife time of. protons in the bait peing 107 gec, the 
neutron mecheniam is auffisiert for filling up the inner zon® up io intaneity ob- 
served, A sharp fall off of inbeneity in the belt at the geomagnetic latitude 30? 
can be explained by three meshanismss a) non-conservaticn of magnetic moment of 
particles, b) effect of magnetic disturtanees, e) drift of icw-snergy particiss 
from the Earth as a result of beirg affensed by ring currents presumed to exist in 
the ionosphere, Rae , 


Vv. Temnyy 


-LaAbstracter's note: Complets translation] 
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AUTHORS:  Vernov, S, N., Chudakov, A. Ye. - _- 8/053/60/070/04/002/011.. 
TITLE s Investigations of Cosmic Rays and Terrestrial Corpuscular Radiation ~.— 
a in. the Plights: of Rockets and Sputniks \7, ; ee 

Mer a fee 


PERIODICAL: Uspekhi fizicheskikh nauk, 1960, Vol 70; Nr 4, pp 585-619 (USSR) 


TEXT! The present article offers a. survey of methods and results obtained from... 
the investigation of corpuscular radiation in the space round the earth: by means of 
space rockets and artificial satellites. Chapter ‘1: equipment (scintillation counter, - 

gas counter, photomultiplier). Chapter 23 the outer zone of the terrestrial cor-: 
puscular radiation belt (position of this zone relative to the earth, investigation . 
of intensity fluctuations according to the ionization effect). Chapter 3: the inner © 
zone of the high intensity of ‘terrestrial corpuscular radiation (position of the... 
inner zone relative to the earth, nature and. energy of the particles in the inner. 
“gone, constancy of intensity). Chapter 4: radiations outside the magnetic field cf 
the earth (Table), Chapter 53 analysis of dats obtained and possible hypotheses: 


concerning the origin of terrestrial corpuscular radiation. Summarizingly,. the fols .", 

- lowing is stated: 1) The-earth is surrounded by tws spatially separate zones of iF 
high-intensive radiation. 2) The outer zone extends in the equatorial plane from. 

about 20,000 to. 60,000 km out from the earth center and is delimited by the lines. ° 2° 


of force. of the geomagnetic. field. In geomagnetic latitudes of 55 ~ 70°, this sone: ). 
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and Sputniks BOW Pi Rear ae a Eads og 


‘is observed at relatively low altitudes (300-1500 km). The intensity changes with: 
‘time are censiderable; in the flight. of. the first Russian cosmic rocket, the, oe 
radiation maximum was recorded on January 1)°1959 at a distance of 26,000 km from. 
the earth center on a-line of force cutting the earth surface on the 63rd degree 
of latitude. In the fdlight of:.the ‘second Russian cosmic rocket, this maximum was 
recorded ata distance of 17,000.km on the 59° line of force. 3) The particles 
‘occurring. in this zone; are ‘electrons: of two energy groups. The electrons of. the. 


first group have some’ ten kev. The maximum flux of electrons with energies greater — 
than 20 kev amounts to 10 ém~2sec"Isteradian™?. Electrons of. the second group _ 


“have energies of the order of 10°ev and exhibit a maximum flux of 

- 40°om72sec” steradian™'s 4) The inner.zone begins on the equatorial plane at an 
altitude of 600 km on the Western hemisphere and extends up to distances equalling - 
the terrestrial radius; it is delimited by a line of force on 35° latitude. The 
radiation intensity. in this zone remains constant within about 15% in one month, © 

5) The particles occurring in this zone are protons of about 10%ev, their flux 


nhbains-1026n2eec” steradian™ |. On the edge of the zone in the geomagnetic inter~ 


val of 35-40° latitude, a low-energy radiation (electrons of less than 10 ev) is 
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ascertained. 6) Between the two zones; in the interval of the geomagnetic latitudes. — 
of 40455°, there is a region in which no. higher. radiation intensity is detected. 
Provided.that measurements are accurate, it may be assumed that in this region, at. 
an altitude of 300-700 km, the flux of electrons with more than 100 kev amounts te - 
less than one-thousandth- of the flux:at the. boundary of the outer zone. The same ..- 
ratio compared with the one gt the boundary of the inner zone holds for the.flux 

of protons with more: than: 10%ev..7)-The particle radiation outside the magnetic 
field. of the earth consists of protons and other nuclei (flux 2 eee ery Fe w8ee) eo” 
The photon flux in the interplanetary space is less than 0.1 photon/em*.sec  .. 
(hy - > 450 kev) and <3photons/cm*ssec (hy -> 45 kev), respectively. 8)..It is ‘con- 
cluded from a comparison of experimental data with theoretical considerations ~:. 
that, the highsenergy protons are the result of a decay of neutrons emitted from the — 
earth. atmosphere, The radiation intensity in the center of the inner zone at low 
altitudes is determined by the ionization losses of the protons in the upper at~.- 
mospheric layers. In geomagnetic latitudes of more than 30° and at larger altitudes ~ 
of the equatorial plane intensity drops more rapidly due to the incompleteness of ~ 
the magnetic trap.. This: incompleteness is independent of the particle energy, and 
" it is therefore improbable for it. to be related with the nonconservation of the 


APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000509020010-4" 


"APPROVED FOR RELEASE: 06/12/2000 CIA-RDP86-00513R000509020010-4 


oh 66010 
Investigations: of: "Cosmic? nays: ae ‘Perrestrial 3/053 go/oro/oa/oon/or1 


-. Corpuscular Radiation. in the o FTE, of: Rockets --  B006 BO11 
~ and Sputniks 


; magnetic saonent ‘of the sartioles.. Ye. Y. GovonaKad: 8. Sh. Dolginov, Tee a gore 
shev, V. G. Kort, A... Lebedinskiy, ‘and. I.: P. Ivanenko are mentioned. There. are - 
18 figures, 1 table, and ui, Bote nee 14 of which are Soviet. So eee so 
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extia: ~ gergey Bikolayevich Vernov (Oa Eis 50tb Birthday) 


: : PP. 153 - 155 ‘ 


VEIT: Sergey Fikolayevich Vernov celebrated his 50th virthday on . 
_ duly 10,.1960. The beginning of hin scientific activity coincided with 
-': the Degianing ef an intensive research on cossio rays 1931-3952). By 
Rie first studies he built the foundation for the preaent-dey sethods 
of faveatigating cosmic rays inaide and cateide of the atratosphere by 
wpeane ef radio signals esitted by automatic devices. Prom the start, 
Versoy worked in alove contact with Academician 0, ¥. Skobel’teyn. In 
_ 1939, Rp completed o series of studies on coeaic rays in the etrato- 
+, sphere, soasured at varicua latitudes, Stratospheric measurements meade 
dy Vernov from $946 to 1949 yielded particularly detailed inforsatios 
om the mature of primary radiation. Basing on rules found by experisests 


oO  egee 973 : 


J 0. te goverm the absorption of ‘she prisery componente in the atsonphere, 


‘Versov reached am ieportant. conclusion concerning # strong interaction 

ef. the primary particles of comaic radiation with matter. In 1949, 

®.: 8. Vermovy headed an expedition of Soviet physicists to she equatorial | 
Latitedes in the Indian Osean. Stratoepheric investigations made in the . 

-' @maree of that expedition yielded convincing evidence of the existence 
ef the disputed, so-called enet-west asynuetry and of the positive = 

" gharge ef particles of cosais radiation. .Por his. reseerch of cosaic ra~- 

 @fation im the atratosphere, Vernov. was distinguished with the Stelin 

\'Pretse of {st Clase 1m 1949.. From 1947 to 1949, Yernov organised coupre- 

| Rensive atudies of the interaction of high-energy ‘protons with satter in 

« the stratosphere. Collisicas of protons with atoaia nuclei sere found to 

), give rige. to-an electron-photon cosponent of coenic radiation. This el- 

:., Lewed the essuaption that rapidly decaying aesons giving rise to the 
formation of photons and elestrone are produced in the course of euch 
processes. Thie hypothesis vas confirmed by the diecovery of a°omenone.’. 
In 1949 ond 1951, Vernov end collatorstors obtained experimental data 


eenfiraing the presence of hiclear cascade processes in 10'0.9y pris wets 
.') 7 e@qmie partioles. Yernov supervised comprehenaive research work on the 


5 prencemsiits greens te pins namtmmreneenen 88S Se eee a 

Bag ee ‘deteraction ‘cf cossic rays with matter and obtained an insight into the 
bg tos mechanio= of the formation of secondary cosmic rays in the atmosphere. 
} It Became thus peseitble to describe. this process quantitatively. On 


% 4 Veracv's Asitiative, elesentary processes of the interaction of 


gpit t3 : 
é YO" = 10° ev particles with atonic nuclei are deing stud 
ee atratoplane. Usder his supervision, a first-class Wuseratecs ean satai 
“-. Mphed at Moskovakiy gosudarstvennyy universitet (Moscow State Universi- 
ty) to serve for research work on interaction of ualtrahigh-energy par- 
- Seles (1074 = 1016 ev) eita matter. The USSR neteork of stations for - 
the permanent recrrding of ecemic rays was established with his partici. 


norco LOD y and is now operating under the ICY program. In acknovledguent | 


. @£ bie ecleatific achievenents, Ternov was elected Corres onal 
é Mend 
of the Skadeatye nauk SSSR (Acadeay of Sciences USSR) tn 1953. He waa 
pecrpioalibres epaare Prise in 1960 for hie discovery and research of the. 
a i pty Lon belt of the earth. 3. B. Vernov is the head of the * 
———~Hiiaiatnivaratiy), and rune the special section of the fisich 
‘ y by kiy fakulte | 
fe tet MCU (Departnent of Physics at . “tflgure ane 
: | H'sovies seferencna, yeice at the MOU). pnaee. are’? figure and” 
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"A’ Search for Photons with ‘the Bnerey of 10" ev. From Discrete 
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_-peport presented ‘at the Intl. ‘Conference on Cosmic nage and 
Earth Storms, Kyoto, Japan, h-15 Sept 1961. 
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AUTHORS: — Vernov, S.N.$ Chudakors A. Ye.} Vakulov, P.V.$ Soroka’ “Ye. Vee 
Logachev, Yu. I. Pas 


TITLE: ; ‘Radiation ian eoanbnts in the outer radiation belt on 
: February. 12, 1961, during the rocket flight towards Venus. 


_ PERIODICAL: Geonagnetian 2 seronomiya, vol 1, no. a 1961, 872- rele 


TEXT: The article deals mith. data. on the Earth's. outer radiation belt. 
Collected when. the Earth-Verus rocket launched; on February 12, 1961, was. 
30,000 - 45,000 km from the Earth's center. The special equipment installed 
in. the hermetic container: Gonsisted of a scintillation counter and am. -5.. 
(S?S-5) gas-discharge counter. The distribution of metter around the. NaJ(T) - 
crystal and the gas-discharge: counter is shown in a table. By reducing the 
dimensions of the crystal and increasing the resolving power of the elec- 
tranic system of the counter, the radiation intensity in the belt was cor- 
rectly registered. Fig. 1 shows the overload characteristics for the 
counting channels of the scintillation (1) and gas-discharge (2). counters. 
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These channels could register up to 10° and 10? pulsations/sec. respectively. 
To penetrate the crystal of the scintillation counter and the working volume. 
of the gas-discharge counter, electrons must have an energy of > 2 3 Mev, 
protons - an energy of =» 32 Mev andthe bremsstrahlung quanta - an energy . 
of > 30 kev.. Curves on fig.2 represent the counting speed of the scintil- . 
-Lation counter (1), that of the gas-discharge counter after corrections were ~\: 
_.made-according to the curves.in fig. 1 (3) and the energy release in the 
_.erystal in relation to. the distance from the Earth's center (2). As all three 
curves were more or less parallel, the mean energy.release in the crystal i 
. for one reading of the-scintillation counter was 130 kev and remained 
. constant between 32,000 and 40,000 km and the mean energy of the brems- 
'- gtrahlung quanta did not vary with distance. The constancy of the mean- 
energy release showed that no great changes occurred in the spectrum of elec- 
‘trons of the outer radiation belt. A diagram (fig. 3) shows the paths of 
the interplanetary rocket (curve 1) and those of another three Soviet rockets 
(curve 2). A comparison of radiation and ionization data concerning the 
_ interplanetary rocket and the space rockets no. 1 and 2,showed that the 
outer radiation belt was stable for a period of 2 years when no magnetic 
perturbances were recorded. However, this period was not long enough to 
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avaluate solar effects on the outer belt, but could be taken as an indioatim = 
of the absence of such an effect. The space rocket no 4 was launched during 
a moderate magnetic storm (the change in the vertical and horizontal compo- 
nents of the terrestrial magnetic field was about 250 and 150Y respectively} 
The external side of the belt was not.measured, but the total energy re- 
lease in the crystal during the entire flight ‘coincided with that calcu-. 
lated for the ‘rocket no 1 and was 1.5 times less than that of the rocket 
no 2, i.e. no changes occurred. in the mean state of the outer zone during 
the flight of the rocket no 3:-during a moderate magnetic storm. Since 
measurements were. started a few hours after the beginning cf a magnetic 
‘storm, the radiation intensity in the belt had not yet decreased. On the 
other hand, it is also possible that not all magnetic storms cause the 
radiation intensity of the Earth's outer radiation belt to decrease. There 
are. 4 figures, 1 table and 3 non-Soviet references. The three English- 
language references are: W.H. Hess, J. Geophys. Res.,1960, 65, no 10, 3107; 
P. Rothwell, C.E, McIlwain. J. Geophys. Res., 1960, 65, no. 3, 799; 

R, ple: Arnoldy, R.A. Hoffman, J.R. Winckler, J. Geophys. Res., 1960, 65, no 5, 
13 1. 
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ASSOCIATION: Moskovskiy gosudarstvennyy universitet, Institut yadernoy 
fiziki (Moscow State University, Institute of Nuclear Physics) 


SUBMITTED: | September, 9,-1961. 
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Oo me B125/B138 
- AUTHORS:  s-Zatsepin, G. T., Chudakov, A. Ye. 
Say oe veeeey p Ont ry 


- PIPLE: ‘a Methods of seeking local sources of high-energy protons. : 


PERIODICAL: Zhurnal ekeperimental‘noy i teoreticheskoy fiziki, v. 41, _ 
“Md. 2, 1961, 655-656 - ; 


TEXT: The method proposed ‘by Cocsoni for. the localization of protons with 
E~10!* ev on the celestial.sphere is based on the measurement of the 
relative delay. times, of ‘the passage of a front of an atmospheric shower 
through scintillators. The_authors.believe that shewers caused by 1012-ey 
‘protons in the solid angle ot~1 073 gterad:can be recorded more reliably and 
considerably.more simply by using the Cherenkov radiation prodused by a 
shower in the atmosphere. -In doing so, the light flash is recorded by a 
photomultiplier placed in the focal point of a big parabolic mirror. In 
order to separate the showers according to the puise coincidences; it is 
advisable to ‘use several paraboloids in parallel arrangement. A primary 
‘photon of 4012 ev yields a flux of ~50 quanta/mé. To recsord such showers 
the ae mirror should have an area of w 4 nm’. In the authors! view y 
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the method descri bed. here ie better suited for the deteotion of swotadé? oe 


coming from known radioastronomical objects than the Cocconi method. When 
the measuring. apparatus is mounted on a moun Sain and larger mirrors are . 
‘used, even primary photons. ‘of less than 10?2 ev, can be recorded. Another’. 
advantage of the authors! method is the relatively large effestive area of 
“shower recording (of an order of 102 m2), which ensures high statistical. 
accuracy. Using experimental data on cosmic rays in the atmosphere, the. - 
intensity of a photon flux with an energy greater shen E ata distance R: 

from the object is veer to he 


g PE) ~10 gaa . Yor”? “Eos as where Ey, {1 10" "3 org) is the minimum 


teres of olsen partis ea: in the object; o is the speed of light}. ae 
Egos and M.are the density of cosmic-ray ‘energy and the mass of gas in the >: ah 
object respectively, This formula is valid if the energy spectrum of # 1 Tees 
cosmic rays in radio nebulae has the same shape as in the neighborhood of 
the earth. The expected _porticn of showers originating from photons within 

the solid angle se = 107) is given by ay 


As (Ig/T 5)" 10° u 5° 10°C Ee. MET taee- “108° un? This formula is valid on 
28. . . 
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‘the condition’ that E... = u¢/8x,-where H indicates the magnetic-field = 


strength. In the case of the crab nebula, the following relation results 226.0% 
from H = 3°1073 0e; M = 1022 g, and R= 10°* om; As 2-10-f. For the _ eo. 
center of. the Galaxy, A = 51074. follows from H = 1079; M= 4028, and rT: 
R =.2-1022. It is seen that even the most favorable estimates yield only ee 
very small values of photon intensity. Since the spectrum of cosmic ragoys o - 
in several objects shows more high-energy particles than in the neigh * = |. 
hood: of the earth, and since most astrophysical. quantities are accurate 

only up to one order. of magnitude, it would be useful to study the moet 

promising objects (center of the Galaxy, radio nebulae) by the method 

discussed here.’ There are 3 Soviet references. - . 


ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva Akademii nauk SSSR. 


(Physics Institute imeni P. N. Lebedev of the Academy of 
Sciences USSR) - 


SUBMITTED: . June 6, 1960 
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OO eee ee tad s /020/60/136/002/013/034 
- 9G130 (104), 10461060) BO19/B056 nee ens 
‘ AUTHORS: ~ Vernov,’S. N., Corresponding Member of the AS USSR, — 


Chudakov, A+ Yeeos Vakulov, P. V., Gorchakov, Ye. Vey 

; Logachev, Yu. “Te, and Nikolayev, A. G. 

mrpnE: Radiation Measurements During the Flight. of the Third Cosmic) 
_ . Rocket: pe i. oe ae 
PERIODICAL:. Doklady Akademii nauk SSSR, 1960, Vol. 136, ‘No. 2, pps 322-324. 


TEXT: ‘The third cosmic rocket launched on October 4, 1959 contained a . 
scintillation counter and three gas discharge counters. All gas discharge 
counters had a wall. strength of 50 mg/om* steel sheets and were, in addi- — 
tion, surrounded by several shields. ounter I had a shiel made frome 3 ah 
3 mn lead + 1 mm aluminum with a counter window of 0.28 om", which was. | 2 
closed by 8 0.2.mm thick aluminum sheet. Counter II had the same shield, — 
but without counter window, and counter III was in an aluminum container ss # 
madé from 2.5 mm thick aluminum. The scintillation counter recorded the — 
jonization of the orystal (NaI) and.the counting rate. Preliminary results 
of evaluation of the instrument readings are given from the time from 
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